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~e:: ::::~ng you in response~o the Notice of P':op:~~' ~:~ pre; ;
Making PR Docket No. 92-235> egarding the replacement of
part 90 with part 8Er. 1 sen you a response to this earlier
this year in order to meet the inital response deadline, but
now, with the deadline extension, I would like to expand
upon my earlier letter, since I have now had a chance to
thoroughly examine your part 88 proposals. I am also sending
you this letter since I did not receive any reply to my
first letter.

As described on page 12 of this NPRM, I am enclosing an
original plus 9 copies of this document, so that each
Commissioner may receive a personal copy of my comments. I
hope by sending this many copies, that this time you will
find time to send me a reply to my letter, or to call me. I
may be reached at ~1~-73~-S876 (days) or ~1~-73S-S3S5

(evenings).

As the holder of an Amateur Advanced Class (WBORAG) and
General Radio Telephone Operator's Licenses(PG-18-86~2), I
am familiar with many of the rules and regulations of the
F.C.C .. I have a great love for radio, so I felt compelled
to write you to describe how I felt your proposal would
affect the mobile services in general, as well as how it
would affect another hobby of mine, radio control flying. To
best describe my views, I will cited specific parts of your
NPRM and give you my comments.

88.~25 FREQUENCY STABILITY REQUIREMENTS

This portion of part 88 specifies a basic stability
requirement of 50 PPM for mobile, and 5 PPM for fixed
stations operating in the 72-76 MHz band for example. If you
review the frequency stability of "off the shelf" crystals,
you will find that most manufactures don't come anywhere
near these tolerances on a routine basis. Attachments 1a and
1b show typical crystal specifications from 3 major crystal
manufactures; Epson America, ECS and CTS. These
specifications are cited in the most recent Digi-Key
Catalogue (701 Brooks Ave South, Thiel River falls, MN.) and
are quite representative of what is available in stock
crystals. The specifications of these crystals are in the
+/- 20 ppm to +/- 200 ppm inital accuracy, with +/- 10 to ~
+/- 20 ppm per year drift, and +/-50 ppm to +/- 100 ppm y.tl
drift over commercial temperature range (-10 t~07~~s~~
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To be fai~ with these c~ystal specifications, I enclosed all
crystal specifications from this company and have not
"played" with the data in anyway.

With the crystal tolerances cited above, it is not practical
to implement the close spaced channels of part 88. None of
the crystals listed in the Digi-Key catalogue is capable of
meeting and holding even the 50 ppm specification, even with
tuning. Of course it is totally unfeasible to meet the 5 ppm
specification, based on these crystal specifications. In
order to meet these type of frequency tolerances, it will be
necessary to employ high priced circuits, including crystal
ovens and the like. Definitely not a system designed for the
masses!

Another way of looking at the feasibility of these frequency
tolerances is to look at what's available commercially for
laboratory grade signal generators to wo~k at these
frequencies. Attachment 2 shows the specifications for 3
current Hewlett-Packard signal generators that cover the
range of frequencies cited in part 88. The cost of these
generators range from $6,720 to $13,660 and ~epresent the
state of the art in synthesized signal generation. As shown
in Attachment 2, these high quality generators have aging
rates of +/- 2 PPM per year. At that rate, all of these
generators could be out of tolerance in 3 years if used as a
signal source for a base station part 88 transmitter!

Also attached are specifications for the HP 8657b generator.
Besides showing a 2 PPM aging rate, these specifications
also show a +/- 10 ppm specification for the generator over
0-55 deg. C. Again, this shows how unreasonable the 5 PPM
frequency accuracy is in part 88 since this generator could
not meet it in even for a temperature range narrower that
what base stations might have to tolerate. This is true
DESPITE THE FACT THAT THIS IS A $13,660 GENERATOR!

So what is the best we can hope for without adding unusual
expense to a transmitter's design, or its maintenance?
Assuming one can "tune" out the inital crystal error, we are
left with on a good day, +/- 50 ppm temperature drift and
absolute +/- 10 ppm per year long term stability. This is
combining the best tolerances of crystals from Attachment la
and lb. If one would like to have a transmitter to last 10
years without recalibration then one must plan for at least
+/- 150 ppm tolerance or more. Ten year life expectancy is
reasonable given the longevity of the solid state devices.
Thus, with 150 ppm crystal tolerance, and no modulation,
your channels must be 21.6 KHz apart at 72 MHz to prevent
any overlap between neighboring channels. Even at this
tolerance, we are still tighter than the frequency tolerance
for my modern Yaesu 2 meter synthesized transceiver which is
specified at +/-200 ppm accuracy. Now if we add typical
narrow band FM modulation to this tolerance which is +/- 5
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KHz then we get a channel spacing of 26.6 Khz to insure
reliable interference free channels. This is a far cry away
from the proposed channel spacings of part 88, and the hoped
for 5 KHz spacing in the 72-75 Mhz band.

Obviously, from these discussions, it is impractical to have
the tight frequency tolerances and close channel spacing
proposed in part 88. Clearly, by making your specification
so tight, you are greatly increasing the cost of
transmitters, committing us to high operating cost,and
frequent recalibration. These tolerances will at best, cause
continuous testing and alignment of transmitters to keep
them on frequency, and constant policing by the F.C.C .. At
worst, it will cause a lot of unwilling violations, poor or
impossible communications and lost efficiency by it users.

88.907 and 88.1189 Channel Spacing in 72-76 MHZ Band

Given the above "problems" with frequency tolerance, it is
obvious that the channel spacing cited in these sections are
too close. It's a noble idea to get as many users as
possible into the smallest possible spectrum, but if those
users are subjected to interference or unpredictable
operation, that goal is useless. There must be a compromise
in channel spacing, between the number of users, and the
usefulness and cost of the equipment to operate on those
channels. Currently, the channel spacing in this band for
radio control operation is close to optimal.

As you are aware, in 1991, F.C.C regulations went into
effect to "narrow band" radio control equipment. Radio
control equipment throughout the country was changed over to
20 KHz bandwidth from ~O Khz, and the number of RIC channels
were doubled. I and most modelers feel that this was a very
good move for the future of the hobby. This effort was
supported by the Academy of Model Aeronautics CA.M.A) and
Sport Flyers Association CS.F.A), who made their insurance
coverage of RIC users, contingent on the narrow banding of
equipment. Given the serious potential for accidents, most
RIC pilots and nearly all RIC flying fields are covered by
either A.M.A or S.F.A. insurance, so our conversion to
narrow band is nearly 100%. This is a remarkable achievement
and has cost the sport flyer a lot financially to make the
change over.

Now that we are "narrow band", it seems unreasonable to
Jeopardized radio control operations with the creation of
channels within 2.5 Khz on either side of our newly "narrow
banded" 20 Khz equipment. It seems especially unreasonable
when one realizes that losing control of a flying model can
lead to injury or death. The new users described in this
NPRM do not have the same dire need for interference free
communication, as do RIC flyers. The prudent route is for



the F.e.e. is to realize the importance of reliable control
for the modeler. The R/C modeler should be given Primary
User status in the 72-75 MHz band.

Emerging Telecommunications Act of 1993

As you are aware, earlier this year, Congress passed this
act to free up 200 Mhz of Government held spectrum for
private use. Many of these frequencies were set aside for
military use, and were seldom used. Since this large
spectrum is now available for you to reassign, it only seems
natural that these frequencies be setup for new land-mobile
use.

Since most of these frequencies are higher than 72-75 Mhz,
they are better suited for mobile use anyways. As you know,
frequencies higher than 75 Mhz, are less prone to "skip"( or
interference from non-local users), and use smaller
antennas, making them ideal for short range communications
needed by land/mobile services. As frequency is increased,
short range communication generally becomes more reliable
since atmospheric noise is reduced, and penetration through
structures often is better.

Also by using these frequencies it will be possible to
avoid interference requirements with TU channels q and 5 as
required by part 88 for the proposed 72-75 MHz band.
Eliminating this channel q and 5 interference requirement
will eliminate enforcement problems and the paper work that
goes with it.

Elimination of 5 Separate Land-Mobile Bands

With, or without the above act, I feel it is important for
the F.C.C. to consider eliminating the proposed 5 band plan
for the land-mobile services. Instead, you should consider
consolidating all land-mobile services into one band. By
putting all the land-mobile channels into one band, radio
cost will be reduced, and flexibility will be enhanced. Cost
will be reduced since only one radio and antenna design will
serve all purposes of that band. Furthermore, radio
maintenance, user flexibility, and F.C.C. enforcement will
be greatly improved by sticking to a single frequency range
band plan.

With the present plan, 5 bands are created with all bands
haVing basically the same types of users. This requires 5
potentially different antenna designs, 5 different radio
designs, 5 different methods of maintaining equipment, and
vastly different costs for radios operating on each band.
Given the wide range of frequencies involved With the 5
bands, equipment could not be moved between bands,
eliminating flexibility.
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The current plan calls for 200 channels in the 72-76 MHz
band, 8 channels in the 25-50 MHz band, 28 in the 150 to 17~

MHz band and 538 in the ~50-~70 MHz band. Obviously changing
the rules to make 8 channels in the 25-50 MHz or 28 channels
in the 150-17~ MHz bands seems hardly worth the effort,
especially if it affects current equipment. This leaves the
200 channels in the 72-76 MHz band and the 538 channels in
the ~SO-~70 MHz band.

Keeping with the idea that a single band is the best route,
and factoring in the advantages of using higher frequencies
cited above (smaller antennas, less skip, less atmospheric
noise, better building penetration, more potential users in
a smaller area due to line of sight communication, etc) it
makes the most sense to keep the ~50-~70 band and try to
expand its frequency limits higher. If this is not possible,
it makes more sense to find a larger contiguous area in the
neWly opened frequencies authorized in the Emerging
Telecommunications Act of 1993.

Developemental Operations page 280 88.1~01

In this part of this NPRM, the Commission describes
standards for use of special frequencies for developement
purposes. The idea seems to be be that we need a place for
people to developed new communication methods, or to do
experimentation. This type of developmental work is exactly
what the Amateur Radio Service was designed for.

Historically, Hams have been the first to make many
technical advances in the radio art. Why even in the
question pool for the Amateur licence Csubalement
2a-Commission's Rules), it is stated that "technical
advancement" is one of the 5 principles for which the
Amateur Service was designed. Yet, over the years, the
F.C.C. has reduced the developmental aspect of Amateur
radio, by passing strict regulations against it.

Specifically, in part 97.301 to 97.307, pertaining to
Amateur operation, emission types are stated, frequency
bands are cited, and especially in 97.307 tough rules are
put down to prevent a ham from building equipment that
operates above 30 MHz. I think it is necessary for Hams to
have rules to guide their everyday operations, so in general
these rules are good and qUite necessary. But unfortunately
these rules prevent Amateurs from doing any experimentation
or "developemental" work on easily used frequencies.
Amateurs cannot develop new emission types, or test out new
transmission methods with the part 97 rules as they stand.

It seems highly unfair that Amateurs that have to pass a
technical exam, and who are known to police themselves
extremely well, are prohibited from experimentation, while
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anyone who fills out a form, with or without technical
ability under proposed part 88, could apply for special
frequencies for experimentation. Furthermore, there are NO
technical restrictions put on these proposed part 88
developemental activities. My feeling is that this type of
activity should at least require an Amateur licence at a
minimum and the Amateur rules should be modified to reflect
this type of activity.

Rather than create a new band and more paper work to
allocate it, why not redo part 97 to allow any Amateur
operator to do developmental work. Then, if some corporation
wants to do developmental work, make their personnel get an
Amateur license before they can proceed. 88.1~Ol seems to
run counter to the Paper Work Reduction Act, since it
invokes a new form for something that should be handled by
the existing Amateur licence. By making an Amateur license
necessary for developemental work, the user is required to
be aware of F.C.C. rules and regulations, as well as know
what is the current state of the art in a broad sense. This
certainly can only help the developemental process, and will
hopefully prevent some unfortunate violations. Furthermore,
there is a very large pool or potential "developers" out
there that already have ham licences. By making experimental
frequencies available to them, you will make hams more
technically competent, and will make America more
competitive.

What's Missing From Part 88

While this NPRM goes to great lengths to create commercial
services and services for local governments, it is
completely lacking in providing services for the general
public. The public would be well served if this part created
a series of channels for general use in -the UHF or UHF
bands. Currently the public is generally limited to 27 MHz
for general purpose communications. This band is prone to
skip, and because of this, it is very congested. Furthermore
the 11 meter wave length of this band makes it difficult to
get good small antennas. Lastly, this band requires AM
modulation (or SSB) so atmospheric noise is a big problem.
So what the public needs is a good UHF or UHF band where FM
is allowed, and 1 watt of power is allowed. Such a system
could enhance public safety, much the way the current marine
bands help boater safety. Campers and hikers could use these
frequencies, as well as mothers, kids and families that need
to keep in touch in the malls or around the block.

Availability of NPRMs and F.C.C. information to the general
public

My last comment concerns the effort I had had to go to get
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this NPRM fo~ ~eview. Afte~ making seve~al calls to va~ious

F.e.e. offices, I found that this ~OO+ page NPRM is not
available f~om the gove~nment. Rathe~, it was "only"
obtainable f~om a p~ivate p~inting office, at what I
conside~ a high cost. Afte~ talking to my cong~essmen about
this, he p~omised to get me a copy. His effo~ts spanned ove~

2 months and at least a dozen phone calls befo~e I finally
got a copy. I pe~sonally know the effo~t that was ~equi~ed

to get the NPRM since I visited his office ~egula~ly. While
he was p~omised a copy seve~al times by the F.e.e., the
"ball was d~opped" seve~al times and it took well past the
inital ~eply deadline befo~e I finally got my copy.

In the past, the F.e.e. has made effective use of the
gove~nment p~inting office to publish its ~egulations at
~easonable cost. Recently howeve~ costs and availability
have gotten out of line, and I think the ~egulation p~ocess

has suffe~ed fo~ it. This is not the only case I can think
of. Fo~ example, to obtain a set of pa~t 97 ~ules f~om the
F.e.e. it costs ove~ $20 and comes with seve~al othe~ pa~ts

that don't pe~tain to Amateu~s. I howeve~ can obtain pa~t 97
f~om W5YI p~ess fo~ about $5.00. I think it is necessa~y fo~

the F.e.e. to adopt better methods of sending out
info~mation. If you~ methods we~e bette~, you could expect
mo~e than the 120 special interest comments received when
d~afting this NPRM.

Perhaps you might conside~ making these documents available
on disk or cd ~om in comp~essed form.

Summary

In closing, the basic goals behind part BB are good. The
benefits f~om a well implemented Land/Mobile service would
be many. Its implementation would help in making business
more competitive, and would enhance public service efforts.
It could also create new Jobs making the radios that operate
under part BB. However, we must be careful not to design a
plan that causes dange~ous situations, is technically not
feasible o~ causes unreliable communication. With some
modification part BB can be made into the cornerstone of a
new communication system!

Sincerely yours,

David Beck WBORAG PG-IB-B6~2
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